DIALOG(R)File 35 1 :Derwent WPI 

(c) 2005 Thomson Derwent. All its. reserv. 



008503347 **Image available** 
WPIAccNo: 1991-007431/199101 
Related WPI Acc No: 1992-268858; 1992-268916 
XRPX Acc No: N91-005830 

Semiconductor device e.g. MOSFET for computer - has at least two second 
gate electrodes connected to first gate electrode by capacitive coupling 

Patent Assignee: SHIBATA T (SHIB-I); NOMURA T (NOMU-I); SHIBATA N (SHIB-I); 

OHMI T (OHMI-I) 
Inventor: OHMI T; SHIBATA T; TADAHIRO O; TADASHI S 
Number of Countries: 015 Number of Patents: 015 
Patent Family: 

Patent No Kind Date ApplicatNo Kind Date Week 
WO 9015444 A 19901213 199101 B 

A 19910114 JP 89141463 A 19890602 199108 
Al 19921209 EP 90908684 A 19900601 199250 

WO90JP714 A 19900601 
A 19931102 WO90JP714 A 19900601 199345 

US 92777352 A 19920106 
A2 19961023 EP 90908684 A 19900601 199647 

EP 961 10650 A 19900601 
A3 19961106 EP 90908684 A 19900601 199651 

EP 961 10650 A 19900601 
A 19970114 US 92777352 A 
US 9360362 A 19930511 
US 9387675 A 19931013 
US 9551 1495 A 19950804 
A 19970304 US 92777352 A 

US 9360362 A 19930511 
A 19970415 US 92777352 A 
US 9360362 A 19930511 
US 9387742 A 19931013 
US 95488405 A 19950607 
JP 9237307 A 19970909 JP 89141463 A 19890602 199746 
JP 96323560 A 19890602 
Bl 19971229 EP 90908684 A 19900601 199805 
WO90JP714 A 19900601 
EP 96110650 A 19900601 
E 19980205 DE 631870 A 
EP 90908684 A 19900601 
WO90JP714 A 19900601 
A 19990924 JP 96323560 A 

JP 994654 A 19890602 
Bl 20031001 EP 90908684 A 19900601 200365 
EP 961 10650 A 19900601 
E 20031106 DE 634105 A 19900601 200381 
EP 961 10650 A 19900601 



JP 3006679 
EP 516847 

US 5258657 

EP 739041 

EP 739041 

US 5594372 



US 5608340 



US 5621336 



19920106 199709 



19920106 199715 



19920106 199721 



EP 516847 



DE 69031870 



JP 11260943 



EP 739041 



DE 69034105 



19900601 199811 



19890602 199951 N 



Priority Applications (No Type Date): JP 89141463 A 19890602; JP 91 13780 A 
19910112; JP 91188147 A 19910702; JP 96323560 A 19890602; JP 994654 A 
19890602 

Cited Patents: JP 56076559; JP 59175770; 3-Jnl.Ref; JP 601 17783 
Patent Details: 

Patent No KindLanPg Main IPC Filing Notes 



wo 9015444 A 
Designated States (National): US 

Designated States (Regional): AT BE CH DE DK ES FR GB IT LI LU NL SE 
EP 516847 Al E 37 HOlL-029/788 Based on patent WO 9015444 

Designated States (Regional): AT BE CH DE DK ES FR GB IT LI LU NL SE 
US 5258657 A 24 H03K-019/08 Based on patent WO 9015444 
EP 739041 A2 E 36 HOlL-029/788 Div ex application EP 90908684 

Designated States (Regional): AT BE CH DE DK ES FR GB IT LI LU NL SE 
EP 73904 1 A3 Div ex application EP 90908684 

US 5594372 A 30 H03K-0 1 9/0948 Cont of application US 92777352 

CIP of application US 9360362 

Cont of application US 9387675 

Cont of patent US 5258657 

Cont of patent US 5469085 
US 5608340 A 23 H03K-019/23 Cont of application US 92777352 

Cont of patent US 5258657 
US 5621336 A 61 H03K-0 19/23 Cont of application US 92777352 

CIP of application US 9360362 

Cont of application US 9387742 

Cont of patent US 5258657 
JP 9237307 A 19 G06G-007/60 Div ex application JP 89141463 
EP516847 BIE 37 HOlL-029/788 Related to application EP 96110650 

Related to patent EP 739041 

Based on patent WO 9015444 
Designated States (Regional): AT BE CH DE DK ES FR GB IT LI LU NL SE 
DE 69031870 E HOlL-029/788 Based on patent EP 516847 

Based on patent WO 9015444 
JP 1 1260943 A 20 HOlL-021/8247 Div ex application JP 96323560 
EP 73904 1 BIE HO 1 L-029/788 Div ex application EP 90908684 

Div ex patent EP 516847 
Designated States (Regional): AT BE CH DE DK ES FR GB IT LI LU NL SE 
DE 69034105 E HOlL-029/788 Based on patent EP 739041 

Abstract (Basic): WO 9015444 A 

The semiconductor device conprises on a substrate a semiconductor 
region of one conductivity type, a source and drain regions of the 
opposite conductivity type formed in the above region and a fate 
electrode gate electrode formed in a region separating the source and 
drain regions. The gate electrode is electrically floated through an 
insulating film. At least two second gate electrodes are connected to 
the first gate electrode by capacitive coupling. An inverted layer is 
formed under the first gate electrode. 

The source and drain regions are electrically connected together 
only when a predetermined threshold value is exceeded by an absolute 
value of a value obtained by linearly summing up the weighed voltages 
apphed to the second gate electrodes. (64pp Dwg.No. la/20) 

Abstract (Equivalent): EP 516847 B 

The semiconductor device comprises on a substrate a semiconductor 
region of one conductivity type, a source and drain regions of the 
opposite conductivity type formed in the above region and a fate 
electrode gate electrode formed in a region separating the source and 
drain regions. The gate electrode is electrically floated through an 
insulating fihn. At least two second gate electrodes are connected to 
the fnst gate electrode by capacitive coupling. An inverted layer is 
formed under the first gate electrode. 

The soxu^ce and drain regions are electrically connected together 



only when a predetermined threshold value is exceeded by an absolute 
value of a value obtained by linearly summing up the weighed voltages 
apphed to the second gate electrodes. (64pp Dwg.No. la/20) 

Dwg. la/37 
Abstract (Equivalent): US 5621336 A 

A semiconductor-device comprising: a neuron element con^rising a 
first semiconductor region on a substrate, a first source region and a 
first drain region of opposite conductivity type to that of said first 
semiconductor region formed in said first semiconductor region, a first 
floating gate electrode formed over the region separating said first 
source region and said first drain region over a first insulating film, 
a plurality of first input gate electrodes capacitively coupled with 
said first floating gate electrode through a second insulating film; 
and a first MOS type transistor, wherein the source electrode of said 
first MOS type transistor is connected to one of said first input gate 
electrodes and one of the gate electrode and the drain electrode of 
said first MOS type transistor is connected to a first interconnect 
which transfers a two-level voltage signal. 

Dwg.2 la/34 

US 5608340 A 

An integrated circuit having at least a first semiconductor device 
and a second semiconductor device, 

said first semiconductor device con^rising at least four 
electrodes, wherein the current flowing in a P-type semiconductor 
region through a first electrode and a second electrode is controlled 
by a third electrode and the way of controlling the current is 
controlled by a fourth electrode in such a manner that a positive 
increment in the voltage given to said third or said fourth electrode 
results in an increase in said current flowing in said P-type 
semiconductor region through said first and said second electrodes, 

said second semiconductor device conqjrising at least four 
electrodes wherein the current flowing in an N-type semiconductor 
region through a first electrode and a second electrode is controlled 
by a third electrode and the way of controlling the current is 
controlled by the fourth electrode in such a manner that a positive 
increment in the voltage given to said third or said fourth electrode 
results in a decrease in said current flowing in said N-type 
semiconductor region through said first and said second electrodes of 
said second semiconductor device, 

said first electrode of said first semiconductor device being 
connected to said first electrode of said second semiconductor device. 

Dwg.9/20C 

US 5594372 A 

A source follower circuit con^rising: 

an NMOS transistor having a source and a floating gate; 

a PMOS transistor having a source and a floating gate; 

the source of said NMOS transistor connected to both the source of 
said PMOS transistor and to an output terminal; 

the floating gate of said NMOS transistor connected to the floating 
gate of said PMOS transistor; and 

a plurahty of input gates respectively capacitively coupled to 
said respective floating gates of said NMOS transistor and PMOS 
transistor and respectively cormected to a plurality of input 
terminals. 

Dwg.30/31 

US 5258657 A 



The semiconductor device comprises on a substrate a first 
semiconductor region of one conductive type, first source and drain 
regions of the opposite conductive type formed in the semiconductor 
region and a first gate electrode formed in a region separating the 
source and drain regions. The first gate electrode is electrically 
floating through an insulating film. At least two second gate 
electrodes are connected to the first gate electrode by capacitive 
coupling. 

An inversion layer is formed under the first gate electrode. The 
first source and drain regions are electrically connected together only 
when a predetermined threshold value is exceeded by the absolute value 
of a value obtained by linearly siunming up the weighted voltages 
applied to the second gate electrodes. 

ADVANTAGE - Semiconductor realises function of one neuron with 
single element and neuron computer chip having high integration density 
and low power dissipation characteristics. 
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-r^^. Si3(D^-7^3 0 5. tt. i^JJIIfl-^X, oA:^ 

^. i<D[51Ki;i^cJ:oT-A-a>*^3 0i 
^oA^m-5-K:*»«.*ffl;&.ti. g^cs^-ft^-fri 

Ja. SIS, ^^k^'^o/iffiS/^/tffQilJi^^^:!* 



fi k\ 302-1* 302-2v s 
3 0 2-n^<Oa^^^tt»{Hl»<D=ir(*&5>;t|«^C 

81^ MO S<Oliit«'^l/fc4i^^Ol54'-B 

l>r. A^y— h205-l--205-4fa3[<O 



B& * n r 




^ y - h 


S 0 4 t s 


A^y-K 5 0 506^J^ 


7 -f — ;v 








(± . 70- 


f^-fV^y-K4:->y3VS 


t OS 




t±l5i{»f/<, «.A:?]y-hi: 


7 n - 


> i^y- 


S <0 * - A ^ V T' ® 111 A« SSI 








0 — ^ 


> i^y- h 






T a St T ^ 






< 5 . 


X. if. 


C 1 + 


C J + c , 


+ C 4 > C 0 




r ^ n . 




C TOT 


C 1 + C 


, + C 3 + C 4 








w , + 


w , + w , 


+ W 4 1 ( 7 ) 




. 35 1 . B 


2 oi^ssffi -c tt. w , + w , 



+ W3 + W4 <DMt±, ^n-eno. 529^1:^ 
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TA*. EP%. S2E1 (c) C^V^T. 

y-hraoRgRitt» yyi^^7-f-xeo^^^:;3 

(±«-A^y-ht±S^>K:aft-^t)i*'raa*nr 
^30. S3ffii"iA:^y-h<DW!SBS{±tftiSBt4 0 2 

a y ^ - f ^ > iff' y- h A 0 3 BfS.tk. ^(o^m 
^^^itm A 0 4^oifeittni[K'Srjg^u. -eo 
±cirA:^y-h4oi-i, 401-3. 
4 0 1 - 5*}^^i-4. ;^^:v^•e. cne>oA:/3 
y-haffictfejiaK^jg^ufctjfe, ilac;^;f^y_ 

h40 1 - 2. 40 l-45'}g^1-5<OT&3,. 
^-r^.|2IC^V>T40 5, 406, 407tt-tn 

*8 t? * ^ . 

(a) tt-e<O^ffi0. (b) HX-X' 
BrSEit?**. 50iH7-r— A'HK'ffcffilO^ 
iSt, 50 2v soajiy — xac^Ki^-^v^i^T 

S 5 <0 T 4 . 

ifc, SC(3) iOiC(4) ^'ii<t:RSlu. £ 

C *i IE 1/ fl0t ffi * -e tt IE U < . ^ <o 
31* i±. ^iXtfBlia (a) S'fi ^ ® 

1 1 iC^v*A/d<Jg;i£*n5fc. ^v*;i/<D'S 
{iitty-;i.^'C0vtf/r), Ku-r:^i08C(Si 

^feu^^oTf-v ^^v^ta^^i^t uriJ&^ o.v t 

<S.m V X ^ ii^ ft <O V S> ^ , bd^U. h ^ > 

i/y3>lfi®l 1 lC^v*;l/ 

y-h"i:s®s iraosa^^fifeft) ttCo>t(y 

- h K -ft K O S ft -e C o«« e o er S/to.t 
f4 ^ . z ^ X . Co tiJl^OSi^^. er tt 

s i o, otbSS^^. stt^v^/KD®fA-e$^ 
654- 



ttUfcfc©, fiP^Co - (I/Cox+l/Co)-* 
CCT?* Co »eo er'S/WT* 

^CJ:0aift;-r5fcACo *)SC'fb1-S^i:CA/ 
flS^T (3) ^C^t:f*Co Va tt-ge^ 

5(33{1Vth' t± C n C tl£ o T S: -fb-f 4 <0 "C do 5 . 

S^JtcoSC-fhJi, Vth' <o:*:**t:<6^T/h* 
v^ ib . if* 0 :fc * ':p IS5 a k tt 6 ';c v> d« . f a 
Xttf^C J: r)^ev^»a^r5*TS^:t6^f . V t«- 

355|lttfi^(|Ttt. Co <Ctot t-eft4ft:it>. 

(3) iC;<D3»2:®tt. -f-^^^h^nffflfc-r^ckjft* 

(B 6 g^mm) 

35 80(±;fe|fe^<S!)B63?^0iI«r35^-r»fMia-e 
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^0. eOltl^jttfPS^SlS^^ 602 (1 
7^— A'KK-ftK* 6 0 3tt7a — 7^W>4<y — 

^O^faXtt. $6Ct)^ I 00©J^y-h 6 0 5 

h 6 0 5oraosaie^f3&a*cc t^u. 

Ctot = Ci + Ca + C3 + C4 + Cc (Ci — 
C4 tt4-:>«oA^y— ^i:7a — -y^v^ry— J. 

fai<ossie^flS& ) *4. Co tc < e> <T-f & 
<. co/CTOT«^ot*^^if5i:r*, 

i k ( 3 ) ^ tt 

Vtm' - V th- TT-^-^V e - ( 8 ) 

U TOT 

k^iS. CCT. Vc ttavKo — ;uy— K<D 

Vth' O0*Vc OH-CaVhti— ^/T^^ii: 
5^ 3i6S<OvMOS^^V>'t^l0 (d) OJ: 



^ A/15IS» 'S:«fi£i" 4 k . ^r<0 tc^ b -C V outa 
A« o V A* 6 V obC SC-fbr s JRoHli<o{l V TH* 
©JiHiy-h^oA^^Ec^or pia k 4 o -e 

3b ^ . m ^ . ^A — ovSfif^<DKM*-»r^kT 

iikT?(i«cu>. B2(a. 5540. 

^ 5» <0 T * 5> • 

(3) itC^^^T, Qr ^tOOifi-^tt (8) ^ 



( 9 ) 



C TOT C TOT 

^. k T 5 k . 

Q 



- V 



( 10) 



^. ^ ^ r n ^« V TH- -VthT'&s. efcc. 

0j^tfVc «0(Ott«|T. A^y-h 6 0 4o-r 
^rc+20VtrQlAnb/ikr?i (v, = v, » 

V,-V4-20V).CCT^jtHr. (C,+ 
Ca + C, + C4 ) :Cc "4: IkSSf^nT. 
u>fck-r*k. V, ^ I 6 V h ^ . ^ ¥ ^ A^m 

<o y - h ^itm e 0 1 (oma^^ . ^xixi ooa 
krsk. y— HK^Kctii svo-gEEA^/s^A^ 

A«43C5. Qr < 0 t fi 0 . (10) 

it C J: 0 V th" - V TH+ I Q f I / C TOT k 

o.m^iiAirK:<e><TiQp i/CT0T/5{t 

Vth" *«:fc:*<^ti. wOB$. ^ - h C ^ID 

XiSE^ravha — A'-rsckCicOVTB' <0 
S:'ffcfi^3:^hn-/i/T^'S. <?(>ttf. V, = 

Va - Va = V4 CbT20Vj5^6^'ft:*-t*'rt> 
iVNb. «.*i5tt®^rkoTt>J:u>. *fci£C. 
V, =«V, - V, = V4 - -20VkUT-?»Ji 
tfv 'SiF^A^SSciii^n, Qr > 0 t fi ^ . z (D t ^ 
655- 



Urvc «-20Vi:UT*,f»iai:tf^ci:A<T 
(10) ^Ct£oT, - - a v«-J^<DKI{S^- 
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7O-7^^>iry_Ki:©jSffly-h60 5<Dfjg<0 
A^y-K 6 0 A <DflSi<0&kitm G 0 8^0^/^•fnA^ 

60 7, 60 6, 6080 — a5o;&^^::K;?^Dfi^^ 
t»J:v^. 3560Tt±®JSi^a6O5i:X:^ 

y~h 6 0 4 i:x f-n^ na-5<l<o«EiS:inXT 
^►ci:ri£A-&ffi*$ij^i/fc*«. cnt4A:^y 

f5i%. 6 0 5osnt^$^j^/©jiay-ht±qF®t?^ 
D r tt ^-t <5 o T . ?l A • iSc m M B$ k: *4 ;^ 



( b ) C ir^-r . 





> 


*-KMOSh^>-:?A^70 


1 t ffi ft t) <o 




«)C.fpI0(b)tt, N^y* 


;i/ i > ;\ V A 


V 


h^ — Kf-^>i?X^f70 2'& 




U 




2 @ « B 4 


B 


$6ES. $7(;a^tt^ P 




y 


*;i/flOv MO S«'Jg^1-'5i3-& 


c -3 r Si ^ u 




J^. N SSS±C P 5^ V ^ A^<0 


V M 0 s Jg^ 


r 




* n i c i: tt 




* T ^^ . 






(IS 7 nmisi) 






kk±. :^^m<o V M 0 s ^ m 


V^ — jt — a > 






( d ) 7 




(a). (b)^0«^COV> 






e> o « ^ o I -3 <o SB tt . 


V M 0 S 1 2 4 




7 0 3, 7 0 4A^4||iatt.!9t^f 






6 r-ACiaffi^taA«iSn^»c: 


t X ^ ^ . ^ c 





ii^C(±. VootaOHIGH, LOW<OV^m<0 

& (4 . V*„tiCtt. low level X ^ Vi X S> ^ 
A*. C n t± 0 V T < , VooXRok/ 

(Rom+Rl ) k^/i. CC-C. RoNttvMOS 

(ooHi&iK. Rt tt:&?^^t^ogja^-e^4, ii 

Roh<Rl k SSf.r 5 46 . ti t7£li:^^IE(4 
0Ci£<''^6A«. a*U<tt^^C0V<Dili^? 

fcOA<i:3feEH(0*73efiS<?<-C*i. 

1580 (a) »4. :*:%B9OB7||J503^^-r3f 
SEJ-C&O. 3530 (b) ttS580 (a) OX- 

a 0 I ttP^S«8 0 3±Cjg^Uft:N^y^ 
/USOvMOS-C^O, 80 2ttNiiSS80 4 
^tig^UfcP^i'^A^SOvMOS-C*^. 
80 5(i, 70 — •T'-f^^y— hf^O, PSS 



806. 80 7%:n^UTS:tte>nrv^'&. aoe 

-1. 808-2. 808-3, 808-4 tt 
^^4O0A^y-h-C&5. 809. SlOtt 

8 1 2ti^n-enp* <o v - ^^z/ \: u -< y r s> 

i . 813. 814. 815t±AjaEtlT*0. 
8 1 3tiV,,(7--X.) 'SiaiC. 8 I 4fiVD0 

i^ttS. 8 1 5t±7<-;i/KK'ffclK-e^0, 

8 I 6(±AjlBeiaTcOifeitftST^0. 8 1 7, 
817*. 817". 817'" t±tfeiaK816 

ST^^t?. {WXtf. NMOS. PMOS<D 
y-hfittl/*m. y-K<lSt±3Mm. y-hK 

<fcK2ooAfc?^/-3r *fc.jL:dy-ht 

-e. 4. 5 (Mm)» tA^o-CfeO. t ttm^O 
mot&WimQ 1 8 US I 0> -Ci OOA 
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8 0 5 O'^iyL^ Z t-t i t . 

Z«0. 214 (V, + V, + V5 + V4 ) 

( I 1 ) 

h ^ . C d T- . V I . V , . V , , V 4 fi , 

4 o © A ^ y - K o A :ti -e ^> -6 . . ^ 

80l<DR!fiiVT«'^rlV. P^^^;i/vMOS 
8 0 2OKI®Vt^" ^-IVtagfUfct-f-S. 

8(3 (c) <on^<o ^ \z m . Z<1 VCi:^ 

tt. Nf-v^^UvMOSeiOA^OFF. Pf-y 
^;l/vMOS 8 0 Z^OUtt^-sX. ,Voutitt5 
Vt^/i. Z>4(0i:&tt. P^vi^^'vMOS 
802 A<ONi:^tO. N^v^t/UvMOSaOt 
A^OFFfc^rfO. VeutittOVk^jri. i:<SDj:i> 

B8E1 (c) (OJK^E-CmUteOH. Vto« 
2V. V - 2 V Oifi^fl? V outi i: Z (OriS^J^ T 



feO. 5Vi^6 0V'vO^ttS!^A«.%<^-e*'5. 
C ^3 i; ^ t KlfS V Tn. V T-Olfl'^fc I!- IC <fc 0 . ^ 

fcvMOS-ei>0. N^V'^^l'vMOStP^v 
*/UvMOS/^l •O<0 7a-.f-^ >^y— h'fr^t 

•Sfci?). Conplcoentary vMOS. B§UTC — 
V M O S a iq^ -Jt . 

IS. o * 0 t&«iK±CJg;^*nfc S 1 Sf^tr:*^ 
( 35 8 H 55 g j ) 

^<O^$;^{aT?^0, :*:^^O3583ISS0«^7kUT 

t^S. 9 0 1tt. 400X^y— K%^$ofeC- 
vMOS^^1-Sa-^-C^>0. 90 2 tiCMOS<D 

— :jr-ejo*. 903. 904. 905. 
906 tt. 4-:?<DA^^EV,. Vj. V,. 



W4 **^ttrffi^u. c ~ V M 0 s <oxt}y- h 
c n-^ -r -6 ma T? & * . Vo«t2i±, Vo«ii 

A«HrGHl/'<;l/<0t^K:LOW. Voutii< 
LOWl/K;i/<Oi:$CH I GHl/^A'^-a^i- 
5. VoutaOHIGH. LOW<0^^•fn^0^S'^ 
Ct). C-VMOS90 1. CMOS-rv^X — 

^r 9 0 2ctt. fcr^e.t,:ffitiatiSA<8anTi/>Af 

i58(2. m9m<0mVtii. 808-1-808 
-4tt1-<rA^y-htUfcA<. CcD^^OiJ^ 

t i> i:|c*3S6E-ei^-</i$[j^y— h 6 0 5 

<0 tB < M X t ^ , m ^ . 808-lC@S 
V^ C t t± ^ ^ i -e €> A/ . 



tt»r4[s]8*(302-l— 302-n, 
903, 90 4, 905, 906)C■:>^^TO^ 

N M o s T? , ^ (OKM V THttB^ ^ 0 V c n 

1 0 0 2O^(a*V. fcr^kV. - Vip-Vth 



•e-fe^x ens. 

R« / <Ro + R» ) «c-5a*flKa*mttTi±i:f3 
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(B 9 ^mm) 

* il^ U-^&ij C IS#f U T * i . SB 1 2l2]t±, 2 
O:^:;iy-hl20 1, 1 202«r*>-:?vMOS 

1 203<O'aE*Zi:^r. iOvMOS 

<o?-y*A/«, ^ V * ;ue n ^ n L , 
St. Ki/-r>'ag2iot4!>:i^T?a*ns.si 



Id «-^Mn Co[(Z-Vth) Vd --j-Vo»] 

( 12-) 

Z Z V . u n iim^O^^SttS. Co tt7 
Z = W , V I + W a V J -(13) 

' ™ c , 

C 0 + C , + C , * 

w c , 

' C 0 + C 1 + C a 

^^agtOB 9 |£SS^*B 1 3 0 c^r, ccc 

1 20 ittKi/-^vhjBK*n, 352A^y-h 
A r 5 fc , 



lo= nCo [(W,Vo+ WiVi- Vth) Vd - ^VoM 

Li • 

-^<i«Co [(W,--i-)VD'+ (W,V,-Vth)Vo) 

T 'A ^ k ^-t . 

U=^^i«Co C(WaVa- Vth)Vo] (H) 

Bi 3EI (b) VLTTz-t ^ ^ \ o iiVo K:lt{?ll 

-r-**» Co(W, V, -Vth) - (15) 

R x L 

Jlo-CStfli^a^SJtSI-C&S-kCA/i. (15)^ 
Cfev\r, R,>0i:>'-cSfci?>Ctt. 

W , V a - V TH> 0 { 16) 

t^f-Si^C. W, . W rn^WL%\^ U < X {X U h 
U . vMOS^fri/bVaVlgkrntf, Vth 

< 0 V s> 0 . (16) tt^^t^a^n^). ifc. 



-658- 



C , ^ l_ 

Co + Ci + Ca '^2 
Co + C a » C , 

^H'j&^ti<0/fi^mt^&^» Ml 30 (a) (DH 

^ X ^ o^iKm^mmv ^ . mmt^fimj^m^i 

•Titi-ii: (15) ^(Oi£mfit±. ;S;:<Di^ci^ 

jE * n * . EP ^ * 

-r^ « ^/l nCo(WlV,-VTM+ (15*) . 

K X L C TOT 

S . V . , , v„ JEftOfi£.«Ofii^rt»^ 
fcA^t?**. VounJi. Z>Vth' ^/ if + 

Voo. z<vth* ^/ e tf - V fa ^ ^ . *T 

-5* Vo„ti*«iEOiS-^t:tt. PMOSl 40 5 t± 

c ^ . ep ^ . 

Vo«ti = -r-r^ Vouti -(17) 

K + K X 

ttt — lj. V <,at2*« ft iS^ C t± . NMOS 
1406A<OFFii^^O. 14O8(iBl40 
( c ) t fi ^ . SP ^ . 

V o u 1 3 = p ^ 'L Vouta -"(18) 
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« o T *i «t tf i: ^^ . 

(39 1 0 3^£S^) 

ttfa^Cfc*«t?*f/4f^o/S. Bl 40 (a) tt. 

r ^ m^m X s> ^ . 140 1H.B8EI 

■eai'<fciD«rC-vMOST?&S;&<. N^Y 

*;i/vMo soy— ;^ i 4o 2f±ftoigC^^ 

C-Voo) C^5el^?nT^^5. 1 40 3tt 
CMOS<D-i'VyT— ^itf^O. -SS-ttONMOS 

<oy-;^i 40 4 fi (-Voo) k:}g^*nTV^ 
^. 1 405v 1 406tt-tn?nP^v^A/ 
MOSFETJt^yCNf-v^A'MOSFET-e^^ 

» t, ffi n J: ^^ C t (± . 5 4 T t) ^^ . 

(mi 1 ^ £S 01) 
vMOSt±, W±Cj^Kft:-a — av3v 

^n-encv, . v, , v, , oXT^'^^tfi 

4:1-^4:. z=w» V, + w, V, + W3 V, + 

6^^fcCcoMO S<0KI{l%VTH4:1-ii:. 

V a«t - Z - V TM k S . 
V TH^ B& ^0VicS^-r2.4:. 

Vout =• W,V, + fljV,+ tf,V,+ W4V4 

t 5 . c <o 65 ta fig . m^\t^^uimmm^ 



Bi 60 ti. Bl 50<o(g»*iSffiUft:-^- 

1 6 0 2, l 60 3'S-jirVo«taA«t±i^*nT 
^'>A-:ir I 60 2 O ^ ^S: r h t t tv 

(f . 

ff>Vi + HaV,+ H,V, + »4V4> Vtm 
r s Vo«t CttH I GHtfr)m-^*fiiST<5. SI 

1 602. 1 603CD-f>A-:^tt. 

(B 1 3 

(B 1 4 35 SS^) 

Bt sEiH. *^^<DB1 435iSfi«*^r 

V THi: r ^ fc , 

2=*W, Vo + Wa Vc 

t^^n. 2>VTH-ch^>':J';^^A«0N r 5 . 

o 4 0 

WiVo+WiVc>Vth ±0. 

Vo (Vth-W, Vc ) (20) 

MOS^Va 'Sry-Kt-rsm-OMOSFET 

V th" -tj (Vtm-W, Vc ) ( 2 I ) 



o--?^>^y-f.a(OSfi^'^Cfia^, Ci . 

Ca.C,,C4i:U.Ca=2C,.C3- 
4C, , C 4 - 8C, tr^fc* 7n-7^^v^ 

CtoT CtOT CtOT tTOT 

--^{ V,+ 2Va+4V,+ 8V4} -(19) 

C TOT 

fc^^ns.^. V,. V,, V,, V4«ri. 

^.i^/^^±0tT5i:, (19)^<0{V.+2V, 
+ 4V, + 8V4 ) rtO«St(i2iia(V4 . 
Va , Va , V, ) ^-1 OiiUt-e^bftr^C^b 
0*0. Zt±2iIft^rl0iM«S[CSllftbft:ft 
Cifc0^Uft:SE^it^/oT^^^. (i£-3r. Bl 7 
ElOvMOS^-Bl 5I2!<OvMOSkL/rMV^^^ 
i: . V ,ot (4 2 iia ( V 4 V V , , V a . V , ) 

Ji^C, ft:oft:l^OvM0S*fflV>-CD-Aa 

m^r^T^iitA^-c&a. z nil V u o s <Dni9: ^ 



SC-ft 1^ e» n i o T * 5 . coi:^t:, 

\z X r> X 'S! ^ ^ ^ -r ^ h 9 y ^ -fi it . z 

U±;$'<ft:J:^C. :*:^Hgfir>vM0SHtat3feffi 

4. EI©<Of3#.^f5«^ 

0, Bl0<a) ^m^<Dmmm. Bi^(b) 

ii^m^mnm. Bi0(c) i±m&mis:m. bi 

0 (d) itmB(h<0^^mf$.m. BlS (e) {± 



I^^^Tikr ^ ^ y . Bis (f) t±i|tffiEi, 
m (g) ttssiia (f) <oY-Y' »fffi[2i*c& 

0, 3520 (a) ttlSao^MEa. 352I2I (b) 
(±B20 (a) OX-X* fiBroiH, SE20 (c) 
HB20 (a) ©YY' mmmr 3b^. 

4^ © T * 5 . 

0. (a) (iSao^ffi®. 3550 (b) 

{±355(21 (a) <ox-x' BfSSi-ea&i. 
ffir T £> . 

0, 3?8(s (a) ^mtM:(o^mm. ja am (b) 

0. Sil 90 (a) ^i^^miSi^-t! 3b 0 . i 9 

0 (b) ii^ji^mr ^ 9 y t: s> z> . 
B2O0tt. (£ifeff<*Si^t5fcib<oim»0T 

* 2> . 

( 7J-^02ft^ ) 

102-1. 102-2, 102-3 -tttSJJ 

i -^r y-^) . 10 1-p^siXiK. 

1 0 2 y - h K it m . 1 0 3 y - K m a . 
io4"'tfeiaK. 1 05-1-1 05-4- y- 

h^S, 106-^j»ei. 106-1-106- 

4 A jl E ^ * 1 0 7 y — ;t . 1 0 8 H 1/ ^ 
> . 1 0 9 A j2 E « . 1 1 1 S i S « * ® . 
20I-7o-f--f>^ry_K^ 20 2 -y-h 
KffcK. 203 -7D-f^v>^^y-h. 204 
"JfeU®* 20 5-l-20 5- 4 -A:^y- 
h, 206 -tftaSI, 206-1—206-4 - 

A^y-hcJ5K*nfcAiiE«[. 20 7 -y- 
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(43530 (a) OX-X' BrffiS* 2g80(c) 

■e & . 

351 O0^J:Cf35l 10 tt. ^^m^iAmir^ 

$1 20(4. ^9^wim^mmir^ftib<o\B\)& 

0 t a» ^ . 

351 30 (4 . 3593^fiE0<*ali^rSft:*O0-C 
391 30 (a) (4tS]»0, 351 30 (b) 
(4?#tt*^-r^^7-CJ&5. 

Bi 40 »4. sfiEi onmm^mmr^ftiixo^ 

»0 -c * . 

Si 50 (4, 3gi i|^ao<*-tt^i-4fc*(^IlI 
8g0 -C A * • 

351 60i4. $1 2$fi&^^K^r^/::«><0[II 
S»0 T & ^ • 

mi 70 (4, Bi 3|^£S{^%Si^-r'%^3t)0[a] 
»l»«m:Jfc0T«>«.. 

Bi 80 14. Bi AMmm^mmt^ftiixom 

A, 208 -Kl/-rv, 209, 21 0 — AlE 
la. 30 1--A-av*^, 30 3 -fg-9-Qff 

3 0 4 "-ai:;3«si^, sos-^jsi^i 

-^X, <0 X7li$k^ . 401-1, 401-3, 
4 0 I - 5 XT} y - h . 4 0 2 Jft a ffi . 
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